
~ )  n---amon Tetrahedron Letters, Vol. 38, No. 26, pp. 4553-4554, 1997 
t-u~ O 1997 Elsevier Science Ltd 

All rights reserved. Printed in Great Britain 
PII: S0040-4039(97)00993-3 0040-4039/97 $17.00 + 0.00 

The Flow Thermolysis of Pseudoakuammigine 

Georgette Hugel* and Jean L~vy 

Laboratoire de Transformations et Synth~se de Substances Naturelles, associ6 au CNRS, Universit6 de Reims-Champagne- 
Ardenne, Facult6 de Pharmacie, 51 rue Cognacq-Jay, F 51096 Reims C,~ex, France 1 

Abstract : Flow-thermolysis of pseudo-akuammigine (5) yielded 15, ! 6-seco- 14,15-dehydropseudo- 
akuammigine (6) with a c/s C/D ring junction. © 1997 Elsevier Science Ltd. 

We reported in previous papers I on the flow thermolysis of indole alkaloids in the aspidosperma, 

strychnos, and akuamma series. Most of the starting compounds were indolenines, and their rearrangement 

products were mainly the consequence of [1,5]-shifts, as for strictamine (1) rearranging lc to 2 and 3 

(Scheme). However compound 4 with the ngouniensine skeleton resulted from an [ 1,3]-shift process. 
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Pseudoakuammigine 52'3 is an indolinic alkaloid closely related to strictamine 1, and it was of interest 

to study its possible thermal rearrangement(s). Flow thermolysis 1 of 5 (MeOH/toluene 8:2, 485+5°C, 15-20 

mm Hg) yielded the isomeric (MS) compound 64 (20%, rec). Compound 6 had retained the aminal group 

present in 5, as indicated by the laC signal of C-2 at 105.1 ppm, while HMBC/HMQC 5 and IH-IH COSY 

experiments evidenced the now tertiary C-16 and its relationship with the C-17 H2. The NMR experiments 

also established the formation of the dienic system C-]4 = C-15 - C-20 = C-19. Upon reduction with LiAIH4 

(THF, reflux, lh), 6 yielded alcohol 76 (76%), in which the aminal group was unaffected (C-2 resonating at 

106.6 ppm). COSY experiments further clearly established that the C-16 - C-22 bond had been retained in 7, 

and therefore in 6. Thus, the thermal rearrangement of 5 into 6 results from the cleavage of the 15,16-bond 

and from a [1,3] H-shift from C-14 to C-16. That the migrating hydrogen had pushed the methoxycarbonyl 

group in 6 in close proximity to the aromatic ring was indicated by the IH NMR signal of  the OMe at 3.41 
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pppm, and by NOE effects (Table 1) between H-16 and H-6. The mass spectra, the IH and 13C NMR 

spectra of 64 and 76 and the HMBC correlations (Table 2) were in full agreement with the depicted 

structures. Moreover, small NOE effects between H-17 and H-19 for 6 and 7, and between H-17 and H-21 

for 7 (Table 2) implied that the molecules had somewhat retained the initial conformation of 5 with a cis 

junction of the two six-membered rings that share the basic nitrogen. 7 
Table 2. HMBC correlations 

Table 1. NOE effects % 
6 7 

H(a)-H(b) 6 7 H C C 

(3) - (5) 3.3 3.8 3 15 ... . . . . . . . . . . . .  14, 15 
(5)-(21) 3.9 3.1 5 3,6,7,21 ...... 3,6,7,21 
(6) - (9) 1.4 6 2, 5, 7, 8, 16 -- 2, 5, 7, 8, 16 

(6) - (16) 6.7 2.2 14 3, 20 ............ 3, 20 
(9) - (16) 1.2 15 3, 21 ............ 3, 19, 20, 21 

(15) - (18) 8.0 16 6, 7, 8, 17, 22 - 6, 7, 8, 17, 22 
(17) - (19) 2.0 1.7 17 2, 7, 16, 22 .... 2, 7, 16, 22 
(17) - (21) 0.7 21 3, 5, 15, 19, 20 3, 5, 15, 19, 20 
(19) - (21) 3.9 9.0 22 ... . . . . . . . . . . . . . . . .  7, 16, 17 

No such allylic fragmentation of the 15,16 bond was encountered until now in the akuamma series. 
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